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Epidemiologic patterns ofviral hepatitis continue to change over time. Our understanding of
its behavior began to change with the recognition that multiple distinct etiologic agents (hepa-
titis viruses A, B, and non-A/non-B) produce similar clinical syndromes and that there is a
broad variability of age-related host response to infection with a given agent. Dorothy
Horstmann was among the first to point to the relative mildness of symptoms in children and
to the potential epidemiologic significance of such infections. Although hepatitis type A ap-
pears to be on a steady decline in overall national incidence, there is an increasing recognition
of adult cases epidemiologically related to relatively mild or inapparent infections among in-
fants and children attending day-care centers.
Without sensitive and specific tests for defining current and past infections, epi-
demiologic knowledge derived from studies based only on diagnosed "cases" are
likely to be incomplete and/or misleading as a result oftwo serious problems of case
identity:
1. Wide variability of the degree of clinical response to infection with a single
agent leads to underreporting when symptoms are absent or too mild to arouse
diagnostic suspicion (asymptomatic, subclinical, or non-specific) and when
symptoms vary significantly from the defined or accepted limits of the readily
recognized diagnostic syndrome (atypical or aberrant responses).
2. Another problem often arises from the close similarity of clinical manifesta-
tions or syndromes produced by two or more antigenically distinct infectious
agents. "Lumped" reporting may yield apparent epidemiologic oddities and
some cases individually or collectively may be attributed to the wrong etiology.
Both of these problems are among the multitude which have attracted the attention
and investigative interest ofDorothy Horstmann during the past four decades. Both
of them have also been of importance in the evolution of our current knowledge of
viral hepatitis.
Sporadic epidemics ofjaundice, frequently associated with military actions, have
been recorded over many centuries. More specific descriptive accounts of the char-
acteristics ofcivilian and military outbreaks have been published with increasing fre-
quency during the past hundred years. More detailed epidemiologic studies and in-
tensified efforts to identify specific etiologic agents have been items of medical and
scientific curiosity and concern for only the past five decades.
When reasonably reliable reporting began in Scandinavia during the 1920s,
hepatitis was thought to be due to a microbial agent, but its identity was far from
clear. Until the late 1930s, it was presumed that all cases and epidemics of hepatitis
withjaundice were due to the same agent. By 1939, it was apparent that there were at
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All rights of reproduction in any form reserved.least two etiologic agents, probably viruses, with seemingly quite distinct epidemi-
ologic patterns. Repeated failures to isolate and identify these agents in animals or
culture led finally to their identification and differentiation in controlled human
transmission studies during World War II. They also provided experimental
evidence in support of previously suspected epidemiologic distinctions which then
assumed the status of epidemiologic dogma, i.e., type A (infectious) hepatitis virus
was spread almost entirely by the fecal-oral route while type B was apparently
transmitted exclusively by a parenteral route. Following World War II, descriptive
and clinical epidemiologic studies continued to provide additional understanding of
the natural history of these infections.
Shortly after joining Dr. John R. Paul at Yale, Dorothy Horstmann (with Paul
Havens and Joyce Dentsch) had an opportunity to compare carefully the character-
istics of cases of hepatitis from two institutional outbreaks involving mostly children
and adolescents, a winter community epidemic in New Haven and an adult group of
U.S. military cases in the Middle East (previously reported by Havens). At that time
there were no reliable ways to ascertain anicteric infections, so the comparisons were
all based on cases recognized by some degree of jaundice. They noted that among
the 119 cases reported in New Haven, 81 percent were under 15 years of age, but
among those serious enough to require hospitalization, 69 percent were adults.
Other comparisons revealed both a shorter duration and a lesser severity of symp-
toms among the children than among the adults. The paper [1] concluded that "the
mildness of infectious hepatitis in children has tended to belittle the disease. There is
no evidence that such mild cases are less dangerous to the community from the infec-
tious standpoint than are the more severe adult cases." Epidemiologic confirmation
and extension of the correctness and importance of Horstmann's observations came
a few years later when Capps, Bennett, Stokes, and their co-workers reported on
detailed studies ofhepatitis in an infants' orphanage [2]. The steady "recruitment" of
susceptible infants provided an ideal population for sustained endemicity of an in-
fection of such a mild nature that it would have gone unrecognized had it not been
for the occurrence of more characteristic symptoms among young nurses and at-
tendents. The institution of relatively simple common-sense hygienic measures
related to handling the infants proved effective in controlling transmission even
without the capability of identifying those who were infected. Somewhat similiar
situations were soon observed in other institutional settings for infants, young
children, and mentally retarded where conditions were favorable for fecal-oral
spread.
Military interest in viral hepatitis continued after World War II because ofits high
incidence among our occupation troops in Europe. At that time, most of the cases
were presumed to be infectious (typeA) hepatitis. In 1949-50, Dr. Horstmann served
as the civilian director ofthe virus laboratory for the U.S. Army's 98th General Hos-
pital in Munich. Among her other interests and activities, she maintained a close
working relationship with the Hepatitis Research Team. Her aim was to continue
collections of large quantities of frozen serial serum specimens, with carefully
documented epidemiologic and clinical information, for subsequent virologic and
serologic studies in the U.S. Although Dr. Horstmann did not pursue these efforts
herself, the collection provided materials from numerous investigators in addition to
those working with Dr. Paul at Yale. Unfortunately, this rich resource did not yield
the viruses or serologic answers for type A or type B hepatitis when submitted to the
rapidly developing technology of the 1950s. To complicate matters further, clinical
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epidemiologic observations provided evidence, not well understood at the time, that
there were probably additional types of hepatitis confusing the picture. Havens [3]
described multiple but similar attacks of acute hepatitis in a narcotic addict. Allen
and Sayman [4] observed that in a large series of cases of post-transfusion hepatitis
the distribution of incubation periods did not follow the bimodel pattern to be ex-
pected ifthere were only two responsible agents, type A and type B. However, it was
many years before the significance of these reports became apparent and these addi-
tional viruses appeared to be as elusive as the older ones.
Indeed, hepatitis research was recognized as such an extremely slow, tedious, and
relatively nonprofitable field that it began to discourage exploration. While it at-
tracted the fleeting attention of many, it received the committed, long-term devotion
of relatively few investigators until 1968. At that time, the highly specific epidemi-
ologic and diagnostic significance of Blumberg's earlier discovery of the Australia
antigen [5] was defined in relation to serum (type B) hepatitis [6]. During the past
fifteen years, investments of investigative efforts in viral hepatitis have become
increasingly highly productive and profitable. Instead of relying on guesswork and
inference, diagnostic and epidemiologic methods are now available for defining in-
dividual and population experiences, acute and long-term, in response to two
specific etiologic agents of human viral hepatitis, type A and type B. Preventive
measures, including immunoprophylaxis and a recently approved vaccine (type B),
can now be applied on a rational basis. Unrelated, for the most part, to any ofthese
recent revolutionary advances, the epidemiologic patterns of hepatitis viruses have
undergone their own evolutionary changes.
Official reporting of hepatitis on a national basis began in the U.S. only thirty
years ago. Its earlyphases were subject to manypredictable inconsistencies and inac-
curacies, but the observed patterns tended to follow those expected on the basis of
reporting practices established much earlier in Denmark. Before type-specific
diagnosis became a realistic possibility, it was assumed that the vast majority of
reported hepatitis cases were type A. This was frequently based on epidemiologic in-
formation or, perhaps just as frequently, on the lack of it. The age distributions,
seasonal and long-term cycles, and secular trends appeared to support this assump-
tion. The natural history ofhepatitis was commonly compared with the evolution of
poliomyelitis. Over time, however, the proportion of adult cases increased, the
seasonal variations became flattened out, and a predicted long-term peak failed to
occur with the expected sharpness at the appropriate time. Just as was observed in
Denmark some twenty years earlier, hepatitis appears to have started on a prolonged
gradual decline. Since 1971, the number of reported cases of hepatitis A has been
falling. The rate has dropped (in 1982) to the lowest level since differential reporting
began in 1966. This fall can be explained only partially on the basis of improved
diagnosis for type B and the separation of an "unspecified" category, both of which
have demonstrated a slow but steady increase over the same period. The phenome-
non is not unique to the U.S. Similar observations have been made in other countries
where the occurrence of type A hepatitis now signals suspicion of importation by
tourists.
While returning tourists also contribute to reported hepatitis A morbidity in the
U.S. and sporadic food or water-borne outbreaks are still recorded occasionally, the
majority of cases continue to offer no clearly identifiable source of infection. Only
about one-fifth report personal contact with another case. In recent years, however,
an apparently increasing number represent staff of day-care centers and family
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members of the children they care for. Such centers have proliferated as a societal
and economic response to the needs ofchildren whose parent(s) must work. It would
appear that there will be increasing demands for such services as community conve-
niences or corporate employee benefits. Over the past several years, careful studies
of large numbers of outbreaks of hepatitis A and surveillance of hundreds of day-
care centers have revealed a variety of risk factors related to the introduction of in-
fection among the children and to the secondary transmission to staff and fami-
lies [7]. The central features relate to number and age (especially infants), the dif-
ficulties in recognizing infection in them, the close contact and hygiene problems
associated with their care, and the fact that a large proportion of adults today are
still susceptible to hepatitis A virus. As Horstmann pointed out in 1947, mildness of
infection does not imply a lesser degree of danger to the community.
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